Heating in the range l000-1800°C causes a narrowing of the diffraction line pro- 3 files, but the interlayer spacing a002 remains at 0.344 nm even after 156 hours.
During heating above 2000°C, the interlayer spa~ing decreases and lattice images of 002 graphite planes can be formed ( Fig. 1 ). They show a polymeric structure of interwound laths composed of stacks, 10 to 20 layers thick of graphite planes.
This paper advances the hypothesis that GC, in common with other carbons, is an intercalation compound C H, and the changes in structure and physical properties X induced by heating at high temperatures are associated with de-intercalation.
II. CRITERIA FOR IDENTIFYING A GRAPHITE INTERCALATION COMPOUND
The most important properties of an intercalation compound are the retention of the structure of individual layers; a change in layer spacing, usually an increase; and a change in electrical properties. A binary system of graphite and say an alkali or a halide will have a phase diagram consisting of single or two phase regions where the phases consist of stage compounds, e.g., c 8 K for stage 1, or mixtures of stages. A stage has a well defined interlayer spacing which is unchanged over a range of composition. At equilibrium, a mixture of stages will (3) have a diffraction pattern which is a superposition of the individual patterns.
If a stage 1 compoound say, is de-intercalated under nonequilibrium conditions,
the diffraction pattern often indicates the coexistence of several stages.· \.) Intercalation .usually has a dramatic effect on electrical properties. The electrical conductivity parallel to the layer planes increases many-fold, and the majority carrier may be changes, i.e., the sign of the Hall coefficient, as well as its magnitude is changed, indicating a transfer of charge either from the donor to the graphite layers, or a removal of charge from the layers to the acceptor.
III. EVIDENCE FOR THE INTERCALATION OF HYDROGEN IN CARBONS
Thus far there are no known instances of the direct intercalation of hydrogen into graphite, but the indirect evidence is considerable. Radial distribution analyses show that in all carbons, the integrity of the layers, i.e., the carbon carbon distances within layers is not changed despite the degree of stacking disorder.
If hydrogen were intercalated into graphite, the interlayer spacing for stage 1 could be estimated from the expansions caused by alkali or halide intercalants. experiments done by F1schbach and by many workers in the Bordeaux group show that during isothermal annealing above about 2000°C, the mean interlayer spacing ( 4) decreases below the 0.344 nm, but plateaus or steps are observed. It is suggested that during de-intercalation equilibrium conditions are not obtained, and because of disorder in the sequence of layer spacings, an average representing the relative frequencies of stage l and pristine graphite is observed.
Oberlin· and Mering showed that under certain conditions direct chemical treatment leads to structures corresponding to 4 different kinds of defects and dspacing.6'7 The defects were thought to be interstitial carbon, but the data are more consistent with hydrogen. Neutron diffraction experiments show that a strong incoherent scattering which could only come from hydrogen is present in the patterns of samples heated at l000°C, but is reduced by heating at 2500°C and direct measurements of total neutron scattering cross sections confirms the reduction in 3 hydrogen content. The kinetics of weight loss has also been studied, and it is con&istent with the diffusion of hydrogen in the layer plane direction. 
V. SUMMARY AND CONCLUSIONS
From the foregoing, it appears that the annealing behavior of carbons is consistent with the de-intercalation of an intercalation compound of stage 1 composition C H with kinetics controlled by the out-diffusion of hydrogen. This model, 3 . through backing in specific structural detail explains phenomena which have long puzzled carbon specialists who use the collective term ''graphitization" to identify them. Lattice images of 002 planes in glassy carbon. Heat treatment at 2700°C . Underfocussed ; focussed; overfocussed.
The layer spacing is 0.34 nm. Hall coefficient versus heat treatment temperaute in glassy carbon.
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